. Purification of y-glutamyltransferase from rat hepatoma cells 1 munit of activity = 1 nmol of y-glutamyl-7-amino-4-methyl coumarin consumed per min at pH 8.5, 37°C. Table 1 depicts a purification of y-glutamyltransferase activity by the method described. The specific activity is comparable to that obtained by the previously published method from this source (Ding et al., 1981) . Serine in excess of 200mmol/l was necessary to give maximal binding of enzyme to the gel and to minimize the non-specific glycoprotein binding. This gives a serine to boronate ratio of approximately 10 : 1 (t!he binding form of the boronate approximates to 50% of the boronate concentration of the gel). At a concentration of 300mmol of serine/l, 63% of the loaded y-glutamyltransferase was recovered in the Tris-eluted peak.
Larger scale preparations of y-glutamyltransferase have been hindered by the apparent limited binding capacity of the column. It is possible that this low binding capacity is due to the interference of detergent. Present studies are pursuing the preparation of a papain-solubilized enzyme to avoid this problem.
We are grateful to Ms. Rosamund Greensted for secretarial assistance. N. D. Allo-bile acids have been found in faeces, where intestinal bacteria are responsible for the conversion of Sgbile acids to 5cr-bile acids through a 4-erie-3-one intermediate (Kallner, 1967) : a system iti ritro is used in the routine detection of the NDC reaction, where androstanes are used as the substrate to form a 4-ene-3-one product.
The dehydrogenation reaction requires a hydrogen acceptor which in the original studies (Aries et a/., 1971) was atmospheric oxygen while later systems used the synthetic form of vitamin K , menadione (Goddard et al., 1975) . The natural forms of vitamin K also stimulate the AJ dehydrogenase system (Fernandez & Hill, 1978) .
Abbreviations used NDC. nuclear dehydrogenating clostridia; h . p .I. c . . high-perform ii nce 1 iq u id chroma tog rii p h y .
Vol. 13
There is evidence that quinones are widely distributed in nature and are divided into two major structural groups: naphthoquinones and benzoquinones. The vitamin K group belongs to the naturally occurring quinones possessing a naphthoquinone nucleus together with characteristic side chains of 1-14 isoprene units. The two most important forms of vitamin K are phylloquinone (2-methyl-3-phytyl-1,4-naphthoquinone or vitamin K , ) of plant origin and the menaquinones series (2-methyl-3-polyprenyl-1 ,I-naphthoquinone or vitamin K 2 ) synthesized by bacteria.
Human gut bacteria are predominantly obligate anaerobes, with the non-sporing anaerobes (principally Bacteroides spp., Bifidohacterium spp. and Eirhacterium spp.) being the dominant organisms, followed by facultative organisms (Lactohacilli, Streptococcus spp., Escherichia coli) and minor numbers of Clostridium spp., Megasphera spp. and Veillonella spp. The gut flora can be altered quantitatively by many endogenous and exogenous factors such as diet, colonic pH etc.
A range of intestinal anaerobic bacteria have been analysed for their menaquinone composition. The menaquinones are constituents of the cytoplasmic membranes and play an important role in electron transport and possibly active transport. They can be subdivided on the basis of the number of isoprene units and degree of hydrogenation of the side chain; it is possible to determine the qualitative and semiquantitative composition of the bacterial menoquinones and this is a useful marker in bacterial taxonomy.
Dry bacterial cells were extracted with chloroform/methanol (2:1, v/v) and the menaquinone composition was examined by a variety of methods, e.g. U.V. spectrometry; mass spectrometry and chromatography (t.1.c. and h.p.1.c.). The qualitative composition was determined by reversephase partition t.1.c. and the quantitative composition by reverse-phase partition h.p.1.c.
Intestinal bacteria may be divided into two groups on the basis of the menaquinone composition (Table 1) ; namely organisms lacking menaquinones such as Bifidobacterium spp., Clostridium spp., Eubacterium spp., Megasphera spp., Selenomonus spp. and Fusohucterium spp. and those which contains menaquinones. These latter include Bacteroides spp., producing mainly MK-9 to MK-13 (Collins & Jones, 198 1); Propionbacterium spp. and Aruchnia spp. producing mainly the hydrogenated menaquinone MK-9(H4), Actinomyces spp. contains the hydrogenated menaquinone MK-10(H4), Veillonella spp., with a major component of and Wolinelh spp., with a new form of methyl-substituted menaquinone (thermoplasmaquinone) (Collins & Fernandez, 1984) .
From these results it is possible to start assessing the contribution of the bacterial menaquinones to the total faecal vitamin K pool (which includes plants as well as bacterial quinones). It is also possible to assess quantitatively the relative importance of dietary vitamin K (phylloquinone) and the pool of bacterial menaquinone. To determine this relative contribution, dry faecal samples were extracted with chloroform/methanol ( 2 : I , v/v) followed by a series of sample purification steps including: filtration, Sep-Pack silica column and normal phase h.p.1.c. Determination of the quantitative and qualitative composition of faecal vitamin K was performed by reverse-phase partition h.p.1.c. monitoring by U.V. spectrometry.
Initial results of faecal vitamin K analysis showed the presence of equal amounts of phylloquinone and total higher menaquinones (MK-9 to MK-I 2); nevertheless further work is ncessary to confirm the relative importance of bacterial and dietary sources of vitamin K in faeces.
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